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(54) TlUe: COMPOSmONS CONTAINING AT LEAST ONE NUCLEIC ACID 
(54) Tltre: COMPOSITIONS CONTENANT AU MOINS UN ACIDE NUCLEIQUE 



(57) Abstract 

The invention concerns a composition containing at least one nucleic acid a pan of which at least is enclosed In multilamellar vesicles, 
characterised in that said vesicles consist of two layers comprising at least one surfactant, the said two layers bemg concenfric and giving 
said vesicles an onion-like structure. The surfactants used are non<ationic surfactants. The invention concerns the use of such compositions 
b phannaceutics, paiticularly in gene therapy and in vitro and in vivo transfection. 



(57) Abr^g^ 

L'mvention conccme une composition contcnant au moins un acide nucldique dont au molns une panic se nouvc Indus k Tlntdtieur de 
vdsiculcs mullilamcllalres. caract^ris^c en cc que Icsdites v6siculcs sont constitutes de bicouches coraprenant au moins un agent tensioactif, 
lesdices bicouches dtanl concentriques et conf6rant auxdiies v6siculcs une stnicnwe en oignon. Les icnslonaciifs utilises sont des lensioactifa 
non cationlques. LUnventkm conccme Tutillsation de telles compositions dans le domaine phaimaceuliquc. en partlcuUeren thteple g6niquc 
et en transfixion in vitro et in vivo. 
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(72) «?g# 5^>r5^-rx JU- 

y^>:Km 33700 >cur:^y^ 



(54) mmco^mi ^^<i:feio<DS»^^^-r^»^<» 
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J^*^:t>ttl^SSttSlTa5^o i^^C. fife 
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— (poloxamer)]. 
-;SUx^U>iJ^Un-;l.t K >7.x7 1— 

0:>r>t>(0 1'D\t. l-60®ffl03i7KttlStt14it (HLB) ^:&L. ^(Om\t. 
3-1 5 O^Sc^^7kttlS?i14it (HLB) ^W-r-5lf*Ja 1 — 4c?:)li-rn7!>U 

^ti^m^m 1 - 5 coiirnj^^ i miz$zm<Dm^i^. 

7. feg^(D6 0-1 0.0%d«, /J>Ji&Jc:-&^n-2»iS*311-6(3!)l>-rmM31(c 

10. e^t^. RNAX«RNAfi3fec0^i>U:r^Hi2^JT*^iS^]Sl -7 

1 1. mm\t. ±>7s:tOzJy^C^U:t^\^lR.Zf/X\t7>^±>7.:tVzi^C^ 
U:t^ KTfe^gg*^ 1 - 7 cr)li-rn:i!)^ 1 m\Z$^Wi(Dm^!^. 

*#JC3j^UX^U>'f ^>$:'&:if-r^if*JSl-l 1 (^t^mT&M ]SIC|£«(D 
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13. DNA«m9j. mz. \z7.h>. mi^^x\tmmA.mm. h#-fv>^^ 

mr^m^m 1-12 <Di^-rnf)^ 1 m^zmm(Dm^^o 

<D^m. mz. =ey^a—^)itfiWx^tFahyycf)^>h<Dmm^z^'DX. m 
mi!)^mm^tirzh<D'x^$>^m^m 1-13 (Di^-rnt)^ 1 m\z^m<Dm&f^. 

1 6 - wM^Wi\z^^'^n^mw^<Dmmm.<o^m'v. m^m 1-14 coi^-r 

2 0. mzfs>^^v<\to^)u:^^o:>»mx\tn<o^Kii<omm\z^\r^x. ^ 
^^v<\ti^mLrzmmmm^^mi^^v<\t^mr^z.t. 3t«, mmizmv 

t^m^^^-^-r^ C <h ^ b/c^^ffim^i^c^i3iil::4att^. If 1 - 1 

2 1 . 1 - 1 4m<D\^^-rnf)^ i ^Ht'istJojafiKigi-raBiig^^rffia-r^c 
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.^.fi^^(DV:r^'j-A(Dmm\t. ^K)mn-x^^^^o\zmt)tiT^^t^f>^'Drzo 

m't^:ittf^'Dtz. lt&^l/j:;^^^. Am(Dm^'^W}m(of^m^ziDif't^^n<o^ 

'^yT.yoL^zyB >(Dm^^f)^UD\^±^^t^:it:^^m^t^izU'orz. cinj^* 
. :^^:t>^^^i$^-(omm\zmw^\^rz^^m(ommizhf)^ti^fo^T. sc*<cd 

—Biz. ^mm<D$^0^ J]^7.it^^ ^—tm^^^tixi^^ : 
^ni^<o^Cf ^-\t±xt)^:^>^^^mfi^^u^^o:>xm^. 

J. p. Behre>> Proc. Nat. Ac. Scienc . 86#, 6 
9 8 2H. 1 9 8 9^ 

M. C o t t e n:RcrWa gner.Curr. Opin. Cell Bio 
1. . 4#, 705 1993^ 

J.HaensIer IBlXSY . C. Szoka. Bioconjug. Che 
m. , 4#, 3 7 2H. 1 9 9 3¥ 

C. P. Hodgson. Bio Technology. 1 3#. 2 2 2M 
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1 9 9 5^ 

F. D. Ledley, Hum. Gene Ther. . 6#, 1129M. 
1 9 9 5^ 

J. S. Remyt>» Proc. Nat. Ac. Scienc. » 92#v 1 
7 4 4H. 1 9 9 5^ 

V, S. Trubettskoy^> Biochem. Biophys, Ac 
ta. 1131 311 1992^ 

z,n^(D^^^-f)^. mB.f-mm^z^\^^x. i^m^<Dmmt\f^z)±w 
ib(o^^i^-(o^^(Dm.m^mm't^^^<(om^(D^^tt^'DX\^^^. 

ti-layered Vesicles)j iznftl^'f^UhVt^^^om^X^ 

miL-Dxi^^. ^mm^m\t. :k^'^'^^^^mm^nx^^-r. -asic. 

a - hJlJiO h\t^f)^\Z:k^^K y^y^l^m(OU:^^X\t. 

'hflS (Small uni — lamellar vesicles) j 
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t^i^^fb^U^l^mf}^. ^i^tUm^/^^^l^m (Large uni-lamell 
ar vesicles)j \Z^ft-'f^LWtl^o^^'VVf^1i:tl^C^f)^^\^^ 

-So 

^(^n^Kfji±^^<Dm.^>f)''^^ ^m^^^^i^m (mlv) \tf^m^m'v\tt> 
^^i^^^^skm(Dmmizxr)ji^ts:itx'^c^mik&<Ditm^(Dr^^ »m^m 

t^m^\z^^r^z,tizr^^. ^iz\t. ^^izmm^tirzyj^xuLv^myS 
-t^z^cD-^mu. mmiz9J)m^u:^mf)mtEi.u^K i^tA^^mmit. 
mmT<Dmm\Z'i^^mu^±ii:^zfi^-it(Dmm^mrchftsvv\zmLxmm^ 

^mm^m. m'^itmm^mm^M\zm':^\^^tz^bm^(om^(D^'f±)\^mA\z 

rDi^xt>^mizm\zi^m^rixi^^. m^^xiztm-^nrz^xcofmi^. mm 
m^^omts^m^iim(Di^<rD:^^<om^mT^hi^vmmi^^^mLx\^^^o c 

(O^vU^l^mtl^Xy fffCv ^nVS4 3 9 444 S^RlSWO-d 5/164 

^M(D^^ ^-it^z^^i^b^j ^'j—A<Dmmx\tmBi^^m\z^\>^^^(Dmm 
xmm±(Dmm(D i z)\t. mmmzt)y±)mx'^nrz!^.nyi^mm(Dm^f)^^ti 
\z3 o%^mx^rzifx$>^ti^o9mizmm't^&i^m^\^^z>r^mx$>^. ^ 
fz. -mz:kizno:^mt. 't<Dmm:^mxm\^^rz^mmm^m^'^'&^xmi^^ 
i^^mtu^o miz\t. miki^^mmizmwnrix^^ztf)m^f)^\zU'orz. 

mmiz. mmn^m. xit. dn A^^ts:h^:t>mm^i^^mmizmA'r^rz 
^^z-^^\z^{^xn(^tixi^^yjm\t. x>Kif-< h-i^ 7.(Dmm^mjiiir^ 
h(Dx$>^. mmnxit. SiX^mrzLtzi^mt. mxi^tz^^^t^u^m&it^n 
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m^^mmzmm^'^^ z. iif)^x*^^\zt^y3.^^o 

«foT. ^i^{^x<D^m\zmj$:^\.o^'^^^^^-(Dm^\tmm^'^^(oz^ 
T^D> ^fc. Am'BLif/x\tm<^(DmB'^^m\zjt^mr^z.t^^-pim^i^^ 

.^T, ±m(o^(ot\tmi&miz^u^0m^:/^^^hmhm^tix\^^^. citi^<^ 

^ti^yjmzj:^xn^:itf)^x^^. :z(D^m\%. ^\Z. >^^>X4#f^FR- 
2 6 8 9 4 1 8^^Sfil<i:"r'£>4*mV0 9 3/1 9 7 3 5-^, 3^t^. Z.Z.X^\m 
^LT5felca5-CfcWO 9 5/1 8 6 0 1 ^(Cfe«;^nTli'5. 
:7^>7.#81PFR- 2 6 8 9 4 1 8-^tCcfcntf. ±.^Umt. m^MCOl^—^ 

mmit^^hx. mz. ^(o^^mz^^'t^nmm'&M<^'SL%^m&'t^z.hx 

^:ztt^x^^^ 

:t>it(Dh(Dx$>-DX. DNA^*y-fe;w*iAL. «iSL, mm\z^m-r^z.t 
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~ A a):^^^{b^iSai) -5 c: tc t> ;^ ^5 -5 o 

(Dmm»mzm^x^m'r^z:tf>^-pjmx$>^o seoT> ^ss^gt^. stc. 
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i^ci:<^=bl^(D3KK^iE^b. :k^^X^ z<Oy :/^ym^Bm^^\^^U^m^ 

m<omjim\zt^m^'^^zt\z^-oxtifm\zm^ri^. 

(!^fs.<thi ^(omm^'^mt^m0!im(omm':^m\zm^^h(ox$>D. zco-^ 

^ fhm-^<Dnsm^. mmt>^mmr^ zt\z^ont>ri^o 

m(o^m^:^y^m^m&^'^^o:>\z^^x$>^ztf)^^f)^^x$>^o. 
irzwi<Di^Wiiz^n\i. ±m:^mz^^xm^ztf)^xt^m^oiz 

7^>;^if*KFR-2 6 8 9 4 1 8^{cj:ntf. ±m^mt. m^m(ommt 



i^^) 4*^ 2000-516916 

mmr^iitT. mz. "tcom^izsi^ir^^mfSiSimo^iaim^mBr^ctT 
<7);i<htCci:oT, =^mm(Di3En^mm^^zmmr^ctf)^-pjmzfj.r). »s^y 

- ->3&(0 
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-7K*{t;$nfcxti**^$nT«ri5^i^#uxh:^'>{i:ffli^?fi, 

— (poloxamer)]* 
-;p'JX5^U>i^U3-;i/b Kd^v'T.t^TU- 

miR-^nrz^mm^m. mz±m(o^mm^m\t. ^^mmizjt^cxmmmm 
m(n>fcisb. mmrx:^'^^nrznmm^m(o^mti^^¥fm\zmiR^n^. 

\tnm^t^^^mt:^^^2'D(o^mm^mt.. ±.i&hrz^mm^n. mzn 
^f^^na^^mm^n^yT. (hlb) ^^^^^mm'i^mt^^tf^m\zm^'^^ 

2 6 8 9 4 1 S^\zm-:>xmf7't^Ctxm^^^^tt)^X'^^. 

:^^^^^my /^^fm\zm^\^rzWzm^tirzmm&^^ mzyi^^ftm 
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«eoTv ^^mmK0^mz^i'f^m^<Dtf':/±Mtm\t. '>ti< thi o%t 

mm^m^i±^rzib\z. mz i \;i±(omBi'j'<D^m^^^itx\ti^m^it^rz6b 
iz. ^i^n<Dmmi^mxm^^xh^i^^. 

:^^m(Dfl^miZ^^tlX\^^XhJzimm<Dmt]^X. DNAXtlDNAS^KCD 

^'JzS^^Uy^^}i\t't>7.m(Dh(DX$>^X^<. 7>^-fe>;:^ 

*S§«0/hflgJi, Am*g|T*^C<i:35W^L<. 0. 1-1 /zm 

O«eH{c»^;ii3!>tj:0»^Llio #ttFR~ 2 6 8 9 4 1 8^XfiWO/FR 
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9 3/1 9 7 3 b^<o:^mz^tl{i. c<D:*:€^«, m^mztti^xi^-f^mm 
. x\t. tfy^ji^mxi.rcit'^mzm^m^mm^ii^r^ct^mnhLx. 

mmtttj\ztffm\ztf'f±jimA-r^ctf)^x^^it'^^tLxn. mz. m 
m^^^m(Dm.^w^m^\>x. mkm(o ^mK>tcti^i ^tSjIl. :z<oz.tf)^ 
yx.^v7-^(K>^^y\z^n^t<D'^^^^'m^^^of^ mmm ^-^^(oit 

h>ti^>/i^MT^oT. T:^'^A^mmt^fz^\z^mu^mxmp^\z 
mzr>\^A^hh\z^m\zti':f'^)vmxx^^\i7sVyL\^x\^. 

^SfOJ^c/tt^afJ^^r^t)©. J:Dftf2^WJCt5hXh>H2 A. H2B, H3 

:rixh4, ms\z. ^^\y^^j-2:.x(D'D}^A<DmM\zu&mz\tm^'\^t^\^^ti^ 

y^^V't^J-Ix(09iK^tztz^\Z\tm-^'t^\i7sh>Vi 1 $r^tf^e:i:;^>«"e#^« 
DNA 1 M gfe/i«9^^>/^^MT 1 u g^t^-^fJ^T^Vi^n^^ tX h>H 
1. H2A, H2B, H3&r/H4(Z)ig^#J (ff ^(7)Bfe|Kfi*) 
O:^ yii;l/fef A^^ o T, D N A 5 0 M g ^S^T ^ Z.t^'ol 

mzx^tz. 

mmitr^tz^o^mmf^. ^wmos^m^y^^^^i^mz. »®»c:*y-t;ui4A^ti 
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mr^m^h^mm^s ^m^^'y^}^mizti':f±jimx'r^ztf)^'^^^. ^^e* 
Hit. DNA^i;^-tLxuha^^)i:z.<omm(o^i!)^. m±mm^(D^^)i 
7.yy2x(Dm^s^^^^x. m&T(o^^f)^'D9J)m^:fs.mm^'^m\zLrz. lh)^ 
LUf}^^. ±i^mm<o^mz:hi^xi^ hao^ jix(Dmmizmm'r^±r(Dmm 

^\z. ^>/^^K, mz. ±ieMi2.^^pjflgn"r^»* czcommit ms^j^s^ 

DNA, Rzfs "^(om^jit^iZii^^mtii'y—jv^. m-co^^^-xmmr^ct 

strDT. m^<D^^u^^\^^m^^^!^is,mzmxL. wiz\tm^r^zt 

h'^^fjim^m:Xmm(Dmwzj:'DT. ±i5y y A^^ii^^rffiit-r ^ z 
mx&^. ^ >'r^fy—iitm^ti^m^m^mmf)^. m^mmcoDN a\zml 
xm^mA.^^?i^DNA^^^—\z^^'t^zt(Dx^^^^u^^\^^m^ 
mmr^zt^^^. z(Dm(om.^m^\t tmiti^. z 

o^m^mxmmt^mmj^^mzt^jSiVx. DNA^mmi.f&^-^it^Kf&^m 

m(ommy—)i^Wiz^^^-izm'^i.x^J:\^K dna(^, ;^:/ir;ui*A$ 
tirzDUA(Dm^mm<t'r.^rzit>\z^^mxmi^^:zthx^^^>/^^m. t 
X h > i D N At)^^tt izi&zf'D i^x\^^^^u'^^>ti^x. m^^i$xm& $ n 
Vxr)rzrz^nrz^^uyir^j''i:.(Dmm^tirzmy&'^^. mmnFm^m^mmm 

ti—^m<Dmmt. mm-^nrzDNA^z<om^^t}'t^\t. ^vy^T.om^'^^ 
ti^m< t^.^-oTzmi^m^mm^Mi^T^ct^pjmz'r^o 
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tfj^-^mizu^. 

t)j:<> z.t\\z^r). ^w^(D^^m<D^-fyh\z^r:>x^mm\zmm'^n^ 

^x^xno^iit^x^^o ±x(Dtr-7.x. vm^mti^WL±iif^^^o\z. /mis 
(D^mz^-^-jV^^m^it-f^^iht^'j^^mxh^o z<Dm'^it\^^ mm^:^ 
m (K^) xxitit^m:si^xhnvctt)^x^^. 

^^m\t. m<D^m&^f3i^mz^ti\t. mm^mz^^^n^mt^^(Dmmis, 
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L tz mm^mcDmm iz h mt^ « 

^i^':>x. :^mm\t. ±mi^rcm^f^xmmj^^mm't^ztf)^ibti^. ±mm 
m^(o±»nmmmm:^m\zm't^. 

. ^f^Rzfyx\tm&i^f;^^z^tE'r^^oiz. mm<Dm<Du^juz^x. 
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^^€mm<D^m^:A^f]^m<ommizhm'r^o 

mzmm-r^. ::(o»mx\t. mw<ommi)^. mm^m-D'^OT.xn^nrz. u 
mitf>mm'^txtz. seot, mm<Dmm\zM\^Tm&^(D±m»wif)^^^^s^s 

T^. rgj^^J^fiK^>/1/7« (B on e M o r p h o g e n e t i c Pr 
o t e i n s) J (CtB^-T-SIBS^ TBMPj "ra?)*!^^^®^ >/^^M$:n — 
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^y^T^zm^^-f^mmm^tm i - 3 tcMLT^-rt)<DT»So 

-^1 : *JS^JlT|lSS[L;t*m^;<^/Mia<D, nniT^^L^3fe^Oby?. h 

-^2 '.mmmsizmLxmtrfrzhox. :^mm\z^^2mm(ommtii^mm 
Rzsi'O0i^m^^^-\zm{.x. k h&mcDmm^mmizi^r^Q-fjy^ h 

-ms :mmm4izmLxmifrzh<Dx. i^m^^^-tit^Lx. tt^:t> 

mmmxmmi.tzmisizsm^^:i,. mz^mif)^m'fti^i. mm^&m\zi.rzh(o 
mmmi 

o CCDfca?>JC, DIGYbDNA (DNA-DIG) ^2^5!^C^^f£ICt¥o T;0 7" 
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a) -^yzfjioymm 

DNA-D I G(D1 Mg/50ug (Boehringer Mannh 
e i m) 1 0 M K 'rUt>t>DNA-D lG200ng^. 7K375/zK 

Atf. Lauropal-4-Witco) 10 Omg, St)^. :t^7.y T'^i^JV 
=1U> (Phosphol ipon P90. Nat terman) 9 0%^^ 

-t^^S-Uzy^yS 2 STngLm^-^LfZo ^ ^;6^i;667K^ 0 . 2 S umy ^ 

^T-S^-XhTSoT. a/h/jNfii:l'>'9n>/^iJ7 h3^J^S;{CiB^Jb;^t>(7))5>^# 

^i^^\^m(D^mi^^mnLrz. 

b) ^^wm 

-^-x h(7)7K^ 1 %^mmz%^'r^m^^Wi'^xm^h^\^m<D:k^'$^m^vrz 
. *5o. 2/zm<i:ioffl<7):*:#$7!i^t§^n/to z,(Dimtm^mmm (^f^^w 
x^mi^tzo m^mxm^^tirz:k^^(D^^(D\i7.h^'^i.^^x^mix. 

1 9 7 3 5#lc:l5R(^):&ffi^fflliTf=r^C:i:7&^T^>5>. 

c) u^:^m 

<£:OfrtTl On g/m 1 --1 pg/m 1 (^DNA^r^WT-S 5 

:itl^(D»Wi»^3 7X:XimS. DNA 1 m g»/tODNA s ef)^2m&,t 
ti-^it^cODNA s e I (OSfS (Boehringer Mannheim) 



(21) 
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t&m^-^rtkSl^tz. ^(DXST«, :^hD-fe;i/a-XBg (Hybond-C 
super) (CS^L, ^ \^ y h^D^y hj ffi€:fflliTffl)iMDN A - 

D I Gi:A'Y:/U K C <h tC J: 0 . DNA-D I G^^W^^^^^^ 
:6^^?g67:»MCbyc. :;^;(C. Boehringer Mannhei m^^m^l^fz 
::^STG enius. Appl icat ions ManueK Boehri 
nger Mannheim Biochemicals Indianapo 
lis 5-7. 1 9 8 9JCfe«cD:;&S«CSei^, N B T/B C I PTS^fiLT-^ 

d) MS 
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